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Abstract 
  Substitution elasticities in policy-oriented computable general equilibrium 
(CGE) models are key parameters for model results since they determine behaviour in 
these models.  As Dawkins et al. (2001) observe, the current situation with regard to the 
elasticities available for use in these models is poor.  We focus on an important type of 
elasticity that is widely used in CGE models with international trade: the so-called 
‘Armington’ elasticities (Armington, 1969).  These elasticities are well known for their 
critical role in determining model results.  We present an alternative approach to 
quantifying Armington elasticities which is consistent across historical databases.  The 
approach is used to derive elasticities from successive databases of a commonly-used 
global CGE model, the GTAP model.   
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1.  An interpretation of ‘cross-hauling’ and Armington elasticities 
  One of the key features of many computable general equilibrium (CGE) models 
with international trade is ‘cross-hauling’, where the same commodities are 
simultaneously exported and imported by the same country.  A common explanation for 
‘cross-hauling’ is product differentiation.  While product differentiation is the basis for 
many models of intra-industry trade under monopolistically-competitive conditions, it 
has also been accommodated within a perfectly competitive structure by assuming that 
commodities are differentiated (in the view of the consumer) by their country of origin.  
This is usually referred to as the Armington assumption (Armington, 1969).  Under this 
assumption, commodities produced and imported by the same industry in different 
countries are not seen by consumers as the same, regardless of similar production 
technologies.  For consumers, a country’s domestically-produced and imported 
commodities in the same industry are imperfect substitutes.  The Armington elasticity 
determines how a given income is allocated between these two imperfect substitutes in 
each industry.   
  Other reasons could also be given to explain ‘cross-hauling’ and why consumers 
may treat domestic and imported commodities as imperfect substitutes.  Among them, 
commodity aggregation is an important one, which is particularly relevant for CGE 
models.  In the real world, most industries produce many commodities.  In a CGE 
model, however, these commodities usually have to be aggregated to represent the total 
outputs of some well-defined industries.  As a result, individual commodities disappear 
in these models and, instead, we deal with industry composites of many different 
commodities.  Even if individual commodities produced in different countries are 
perfect substitutes, the industry composites of these commodities in different countries 
may not be the same.  This is because the shares of the same set of commodities are not 
equal across countries.  Commodity aggregation here creates imperfect substitution   3
between composite goods produced in different countries.  Armington elasticities of 
substitution in CGE models are based on various composites that are themselves 
aggregates of individual commodities. 
  To make this point clear, a diagrammatic illustration is helpful.  Figure 1 shows 
how the Armington elasticity between a single import composite and its domestic 
counterpart may be determined.  Let DOM be the set of commodities produced by a 
domestic industry; let IMP be the set of imported commodities produced by the same 
industry in other countries; and let EXP be the set of commodities exported by the 
domestic industry.   
Figure  1  Determining the Armington elasticity between an imported 








  The union of DOM and IMP is a set containing all commodities produced by the 
industry in question, and used by domestic users.  The intersection of DOM and IMP is 
a set including commodities that are both produced domestically and imported from 
other countries.  These commodities are identical or perfect substitutes in consumption.  
The remainder of IMP is exclusively produced in foreign countries, while the remainder 
of DOM is produced by the domestic industry only.  The commodities in the two sub-
sets are imperfectly substitutable with each other in consumption.  
  The union of DOM and EXP is a set containing all commodities produced 
domestically by the single industry in question.  The intersection of the two sets is 
composed of identical commodities that are both consumed domestically and exported.  
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The rest of EXP is for external markets only.1  If this sub-set is empty, it implies that all 
exports are also consumed by domestic users.2  
  If consumers have similar preferences over a set of the same commodities across 
all countries, the commodities in the union of DOM and IMP can be assumed to be the 
same in all countries.  For historical reasons or differences in resource endowments, the 
commodities different countries produce can differ.  Therefore, the set DOM may vary 
across countries.  If consumer preferences are similar across countries, different 
countries may have to import different commodities to supplement domestic 
commodities to meet the domestic demand for the same set of commodities.  This 
means that the set IMP will also be different across countries. 
  When the commodities in the sets DOM and IMP are aggregated to form two 
composites in a CGE model, the substitution elasticity between the two composites is of 
Armington in nature.  If the substitution elasticity between any pair of individual 
domestic and imported commodities is known, the Armington elasticity for the 
industrial composites may be derived from elasticities for individual commodities 
included in the composites.  In reality, however, information on all individual 
commodities produced by an industry is not available, nor is the detailed consumer’s 
preference map available over these commodities.  As a result, one has to rely on 
industry-aggregated data to estimate Armington elasticities.  As both domestic 
composites and imported composites for an industry may differ across countries, the 
substitution elasticity to be estimated for industry composites must also be different 
                                            
1 This is particularly the case for some export-oriented countries in which certain commodities are 
produced exclusively for exporting. 
2 The intersection of IMP and EXP represents a set of commodities in entrepot trade.   5
across countries.3 
2.  A brief review of the literature: ‘calibration’ versus ‘estimation’ 
  There have been two common approaches to empirically obtaining Armington 
elasticities in the literature: ‘calibration’ and ‘estimation’.  Calibration, according to 
Dawkins et al. (2001), 
“... denotes the setting of the origin and choice of scale for a measuring instrument; 
... Calibration of an economic model involves the setting of specified parameters to 
replicate a benchmark data set as a model solution.” (p.3658). 
CGE models normally use numerous parameters.  The fundamental problem with 
calibrating such models is that not all parameters can be calibrated endogenously to a 
given database.  Take, as an example, a constant elasticity of substitution (CES) 
function for a composite (Z) of a domestically-produced commodity (QD) and an 
imported commodity (QM) defined in levels-form:  
  ()
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where A denotes a scale parameter, δ (0 < δ < 1) denotes a share parameter, and σ (σ ≠ 0, 
1) denotes the elasticity of substitution between domestic and imported commodities.  
It can be shown for (1) that the share and substitution parameters cannot be both 
calibrated to a single database endogenously: one of them must be set as exogenous to 
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Or, for a given δ, 
                                            
3 Many domestically-produced commodities are not exported and also have no imported counterpart, and 
domestic consumption is met entirely by domestic production.  In this case, the good is effectively non-
traded.  In a CGE model simulation, non-traded commodities remain non-traded, regardless of the 
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.  
  The common practice with CGE models incorporating a CES function is to set σ 
as exogenous (that is, decide on its value) and then calibrate δ using formula (2).  To do 
this requires a priori knowledge about the elasticity parameters implied in the model 
concerned.  The elasticity parameters are typically set either by referring to the existing 
literature or by an appeal to intuitive plausibility. 
  Alternatively, substitution elasticities can be estimated using econometric 
methods and time-series data.  Many CGE models source their elasticity parameters 
from econometric estimates.  Such estimates give the impression of being more 
rigorously tested to a certain level of statistical accuracy than calibration.  However, 
using such estimates in conjunction with the model database may cause some 
inconsistencies to arise.  First, the data used in deriving such estimates may not be 
drawn from the same source as that for the model database.  Second, commodity 
classifications in models do not necessarily match those from which econometrically-
based estimates are derived.  Third, the values of estimates usually seem to vary widely, 
depending on the time-series data used, the estimating functional forms and the 
methodology adopted.  It is difficult, if not impossible, to verify which estimates 
represent the true values implied in the model’s database for which the estimation is 
being undertaken.  
  To avoid inconsistency, more ambitious approaches to parameter estimation 
have been attempted.  For example, direct econometric approaches to estimating the 
parameters of selected equations appearing in CGE models have been used (Jorgenson   7
and Slesnick, 1997; McKitrick, 1998).4  Due to the substantial data demands and other 
limitations of this approach, other researchers have used ‘historical’ or ‘back-casting’ 
simulations in which a full set of general equilibrium constraints can be imposed in 
parameter calibration (Abrego and Whalley, 2002; Dixon and Rimmer, 2002).   
Although many parameters can be endogenously determined in ‘historical’ or ‘back-
casting’ simulations, substitution elasticities remain preset and exogenous.  Another 
common problem with using historical data in back-casting parameterisation exercises 
is the difficulty of separating long-term trends from short-term shocks, or cyclical 
trends, recorded in historical data.  
  Combining the two methods described above, Arndt et al. (2002) adopt an 
entropy-based approach to estimating elasticity parameters for CGE models.  By 
minimising the entropy (or uncertainty) distance of predicted values from historical 
targets, they argue that it is possible to endogenously estimate the values of behavioural 
parameters that permit the model to best track the historical record.  Compared with 
other approaches, this new approach is argued to have the advantage of endogenously 
determining the ‘general equilibrium’ values of the model’s behavioural parameters, 
including substitution elasticities, which are also consistent with historical observations.  
There are also, however, limitations to this approach.  The results are dependent on an 
‘entropy ratio’ statistic, which is known to have weak predictive power.  As the results 
are dependent on selected historical targets, like other back-casting type approaches, 
this approach also requires a relatively large amount of historical data from external 
sources, which opens the possibility of data inconsistency.  
                                            
4 See Arndt et al. (2002) for an overview of these approaches.   8
3.  An alternative approach to Armington elasticity derivation 
  We propose and implement an alternative approach to derive Armington 
elasticities.  It relies solely on the historical databases of a global CGE model: the GTAP 
model.  As this approach does not rely on extensive external data collection, potential 
data source inconsistency, commonly observed in parameter estimations, can be 
minimised.  This approach provides a relatively simple way of measuring detailed 
region- and commodity-specific Armington elasticities.  In addition, with some minor 
modification of the import demand functions in the GTAP model, this approach can be 
extended to measure even import source-specific Armington elasticities.  This approach 
is also flexible enough to be applied directly to any aggregation of the GTAP database. 
3.1  The basic idea 
  The basic idea behind this approach is simple and can be easily implemented.  It 
begins with the definition of a substitution elasticity.  Let  D Q  and  M Q  be the demand for 
a domestically-produced commodity and for its imported counterpart, respectively;  D P  
and  M P  their respective prices; and d the partial derivative.  The substitution elasticity 



































Or, in percentage-change form:  
 
  










  If two consecutive databases are available, the percentage changes in the 
nominal values of the domestic commodity,  D v , and the imported commodity,  M v , can   9
be calculated.  Given  D p  and  M p  , then  D q = D v − D p , and  M q = M v − M p .  The prices  D p  
and  M p  are defined in the GTAP model as:  
  M p = cif M p t + ;  
  cif p = fob marg p p + ;  
  fob p = DX p t + ; and  
  D p = SO p t + ;  
where  cif p  is the c.i.f. price of the imported commodity;  M t  is the power of the tariff on 
the imported commodity;5  fob p  is the f.o.b. price of the exported commodity;  X t  is the 
power of the tax on the exported commodity;  marg p  is the price of the international 
transport margin;  O t  is the power of tax on the production of the domestic commodity; 
and  s p  is the supply price of the domestic commodity, all in percentage change form.  
Assuming that  0 marg s pp == , then the value of the elasticity of substitution between the 
domestic and imported commodities (σ) can be determined from known changes in 
taxes and prices between any two points in time.  
For instance, suppose we have two data points observed in two consecutive 
databases.  In year 0, a country sells $200 of a domestically-produced commodity and 
imports $100 of a differentiated commodity.  The tariff on the imports is 30 per cent in 
year 0 and reduced to zero in year 1.  In response, it is observed that, in year 1, the 
domestic sales and imports are $164 and $166, respectively.  If the basic prices of the 
domestic () s p  and imported commodities ( ) cif p  are set at unity, the two data points can 
be plotted in a quantity space as in figure 2.  
                                            
5 The power of the tax rate is the ad valorem tax rate divided by 100 plus 1.  Thus, the power of a tax rate 
of 50 per cent is 1.5.   10
Figure 2  A  diagrammatic  illustration of the alternative approach to 
Armington elasticity derivation 
 
 
In figure 2, the horizontal and vertical axes measure the quantities of domestic 
sales and imports of the commodities, respectively.  In year 0, the relative price of the 
domestic commodity to the imported commodity is p0, indicated by the slope of line 
Ap0.  The consumption ratio of the imported to domestic commodities is given by the 
slope of line Oq0.  The intersection of the two lines gives the consumption point C0.  In 
year 1, the import tariff is removed so that the slope of the relative price line p1 becomes 
1.  At this price the relative consumption line shifts upward, indicating a substitution of 
imports for domestic commodities and a new equilibrium of C1.  With these two data 
points plotted, we have all the information required to derive the elasticity of 
substitution between the two commodities.  The elasticity is calculated as 3.4. 
3.2 Importing-country-specific  elasticities: CES-based estimation 
 In  the  GTAP model, the Armington elasticity for a given industry is assumed to 
be generic for all countries.  As discussed above, however, the commodities produced 
by a given industry are unlikely to be the same across all countries.  Similarly, the 
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countries.  When commodities are aggregated to form a composite, the domestically-
produced or imported composites must be different across countries.  Some composites 
are more substitutable with each other than with others.  Therefore, ideally the 
Armington elasticities for a given industry should be allowed to vary across countries, 
depending on the commodity composition of a country’s domestic production and 
import composites.  For instance, for manufactured products the Armington elasticity is 
usually higher between pairs of developed countries compared with the Armington 
elasticity between pairs of developed and developing countries.  This is because the 
former pairs are more likely to be involved in intra-industrial trade than the latter pairs, 
and products involved in intra-industrial trade are more substitutable with each other 
than those involved in inter-industrial trade.  
  In a two-tier CES nesting structure, as used in the GTAP model, the substitution 
elasticity between an import composite and its domestic counterpart at the top level can 
be expressed as:6 








where  qm = ii
i
Sq m ∑ ,  pm = ii
i
Sp m ∑ , and  i S  is the share of imports from region i in 
total imports.  
  The substitution elasticity between a composite import and an import from 
source i (=1,...,N) at the bottom level can be expressed as:  
2
  










Solving for qm  from equation (4) and then substituting into equation (3) gives:  
                                            
6 The following expression is based on the definition of the substitution elasticity as between an import 
composite and its domestic counterpart.  Alternatively, this substitution elasticity can be defined as 
between the above two goods and their composite, as in the GTAP model.  For a derivation of CES 
demand functions from the definition of the substitution elasticity, see Hertel and Tsigas (1997, pp.43-
44).   12
  () ( ) 1 ii i pmp d p m p m q dq m σσ −+ −= −.  
Depending on what is assumed about the relationship between  1 σ  and  i σ , the values of 
these substitution elasticities can be calculated.  
  Consider two examples.  If it is assumed that  2 σ = 1 2σ , as adopted in GTAP, then:  
  1 σ =
 








The above elasticity can be calculated in a number of ways.  For example, it can be 
calculated by summing over i regions on both sides of the following equation:  
  () 1 2 ii pmp m p dq d q m σ −− = −;  
and rearranging to give 














Assuming that  i σ = 1 σ , then:  
  1 σ =
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Again, the above elasticity can be calculated by summing over i regions on both sides of 
the following equation:  
  () 1 ii pmp dq d q m σ −= −;  
and rearranging to give 













  The above approach is based on the assumption that the observed changes in the 
relative prices and quantities of imported commodities and domestic commodities are 
‘well behaved’.  That is, substitution must be observed between every pair of 
commodities defined in the demand function.  However, this is not the case for all   13
commodities in reality and in the GTAP databases.  For example, the responsiveness of 
some commodities to relative price changes displays complementarity rather than 
substitutability.  In these cases, the Armington elasticity can be (arbitrarily) set to zero. 
  It may also be necessary to filter the trade data before calculating the elasticities 
in order to avoid extreme results, as follows.  First, substitution elasticities between a 
domestic commodity and its imported counterpart from each of the source regions are 
computed as:  








.    
The elasticities computed can then be assessed individually and, if necessary, adjusted 
to avoid extreme or inconsistent cases.  For instance, a constraint can be applied to force 
all elasticities to fall into a given range, such as 0.01 ≤  i σ  ≤ 10.  
  Finally, the substitution elasticity between an import composite and its domestic 
counterpart can be computed as an average of the adjusted elasticities weighted by their 
respective cost shares, as follows:  
  1 σ = ii
i
S σ ∑ .  
  Table 1 shows the results of CES elasticity parameters computed using the 
above method with three consecutive GTAP databases – McDougall (1997); McDougall 
et al. (1998); Dimaranan and McDougall (2002) – thus giving two values for each 
elasticity.  These parameters are computed on the assumption that the import source 
elasticities are equal to the domestic-import composite elasticities for each country.  The 
computed elasticities are then the simple average of the two estimates computed from 
the three databases.   
3.3 Import-source-specific  elasticities: CRESH-based estimation 
  If the restriction of import-source-generic elasticities is relaxed, the CES 
function can be replaced by a CRESH (constant ratio elasticities of substitution,   14
























where  i σ ,  i G  and α are parameters:  i σ  is a substitution elasticity ( i σ ≠0,1) and 
1 i
i
G = ∑ .  
  The first order conditions for cost minimisation give the demand for imports 
from source j.  The percentage-change form is  
  j qm =qm − ( ) jj pmp m σ − . 
  The CRESH elasticity parameter for an import from source j (=1,...,N) can be 
solved from the above equation as a function of the volume of imports in the databases 
and the changes in the price of the imports concerned, as follows:  
  j σ =
*
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Unlike substitution elasticities derived from CES functions, CRESH elasticity 
parameters are interdependent of each other.  So the CRESH elasticity of substitution 
for imports from one source is determined by the CRESH elasticities of substitution for 
imports from all other sources.  Therefore, all CRESH elasticity parameters have to be 
solved simultaneously in an N-equation system.  This is done by initially setting the 
elasticity values arbitrarily, following which an iterative procedure is applied until the 
elasticity values converge. 
   15
Table 1  CES elasticity parameters for imported commodities 



































  (1)  (2) (3)  (4)  (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20)  (21) 
AUS  2.9  10.0 0.2 6.0 7.9 4.1 4.0 2.6 1.0 1.1 0.1 7.0 4.9 4.7 3.0 2.0 9.6 2.3 7.7 2.1 3.3 
NZL  2.7 4.7 1.9 3.7 3.5 3.5 5.2 4.1 5.5 4.5 0.1 3.0 2.5 6.2 0.5 6.3 7.5 6.4 4.1 4.0 2.7 
CHN  0.4 1.7 4.2 3.5 0.3 1.0 1.5 4.1 1.1 1.3 0.1 7.8 5.3 4.2 8.5 5.4 1.6 5.4 0.6 0.9 2.5 
HKG  0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.0 0.1 0.1 2.9 4.6 1.7 
JPN  4.0 1.8 0.5 0.2 0.7 2.7 5.7 3.3 0.7 3.1 10.0 4.6 6.7 7.0 2.4 1.9 7.0 5.0 0.3 1.2 3.8 
KOR  3.3 4.4 1.3 0.2 1.0 3.6 3.2 1.1 0.9 0.4 0.1 5.1 4.9 3.2 3.6 5.6 5.6 4.3 0.6 3.5 2.9 
TWN  10.0 0.2 0.1 1.1 0.4 1.0 1.3 3.1 3.4 5.5 0.1 1.0 2.2 3.8 4.7 5.4 5.1 5.1 2.0 5.8 7.8 
IDN  4.7 3.6 3.3 2.2 0.8 1.3 1.4 3.4 1.5 1.4 10.0 5.2 4.5 3.7 2.9 7.7 0.1 3.3 4.6 1.6 2.2 
MYS  5.1 0.4 1.8 3.8 1.2 4.7 1.5 0.6 1.2 2.3 0.1 0.2 1.5 2.4 0.5 4.9 3.6 2.4 0.5 1.8 1.4 
SGP  0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 1.7 2.2 9.5 
THA  5.1 1.5 1.2 1.8 1.2 0.1 1.4 2.1 1.8 2.3 10.0 4.0 3.5 5.2 5.8 5.1 3.1 8.6 2.4 2.5 1.6 
IND  8.3 9.1 4.9 1.3 1.8 5.2 2.8 0.4 2.3 2.4 0.1 2.2 3.2 0.3 4.0 4.3 5.1 5.1 5.0 4.1 1.9 
RoSA  1.6 1.1 0.7 0.7 2.2 6.3 0.9 1.3 1.5 0.8 0.1 7.3 0.8 1.5 3.6 5.3 0.8 2.6 5.9 3.5 0.4 
CAN  0.4 0.1 7.2 3.2 1.2 4.5 0.3 2.2 0.2 0.7 0.1 4.7 5.2 0.4 9.6 1.9 7.7 5.8 2.2 0.9 2.1 
USA  1.5 4.6 8.8 1.0 0.5 1.2 2.6 1.3 6.7 1.5 1.2 1.7 3.0 3.6 9.6 5.4 0.5 5.4 1.1 0.6 2.1 
LatAmer
Carr 
4.6 2.8 0.9 4.8 1.2 4.4 4.2 1.8 4.3 4.0 0.1 8.3 3.1 5.1 6.3 4.4 2.1 5.2 1.3 1.5 0.9 
EUN  1.1 1.2 0.8 1.6 0.9 2.4 5.6 1.4 0.2 5.6 0.1 1.1 0.6 5.7 5.0 1.2 2.9 6.4 4.7 5.7 3.8 
NonEU 
EurFSU 
1.6 4.8 1.9 1.4 0.7 3.9 5.1 2.8 1.5 3.7 0.1 2.5 2.8 4.7 5.0 3.7 5.5 4.6 1.0 0.9 2.7 
MidEast  4.9 2.7 0.7 0.6 1.1 1.9 4.1 2.2 1.9 4.2 0.1 3.5 4.9 2.3 3.6 4.4 3.6 0.9 0.9 0.8 4.3 
Africa  0.8 3.3 2.8 1.5 3.0 1.4 3.1 2.4 1.9 2.3 0.1 7.7 4.7 3.5 1.9 3.6 4.7 5.6 1.2 2.5 2.3 
XRW  1.6 1.1 0.4 1.2 1.7 4.9 3.1 2.8 1.4 2.2 10.0 6.5 5.3 3.5 4.6 9.0 5.1 5.6 3.3 3.4 3.8 
  (Continued next page) 
a AUS: Australia; NZL: New Zealand; CHN: China; HKG: Hong Kong; JPN: Japan; KOR: South Korea; TWN: Taiwan; IDN: Indonesia; MYS: Malaysia; SGP: Singapore; THA: Thailand; IND: India; RoSA: Rest of 
South Asia; CAN: Canada; USA: United States; LatAmerCarr: Latin America and the Caribbean; EUN: European Union; NonEUEurFSU: Non-European Union Europe and Former Soviet Union; MidEast: Middle 
East; XRW: Rest of World.   16
Table 1  (continued) 















































  (22)  (23) (24)  (25)  (26) (27) (28) (29) (30) (31) (32) (33) (34) (35) (36) (37) (38) (39) (40) (41)  (42) 
AUS  4.4 1.4 3.2 4.6 1.5 2.4 1.7 4.9 2.7 4.6 4.3 3.1 2.6 4.9 4.7 1.7 2.5 2.0 4.2 1.8 2.4 
NZL  4.2 7.6 9.7 5.4 3.3 3.1 2.0 4.3 5.7 2.1 4.2 2.1 3.6 4.4 4.7 3.9 5.1 2.8 5.0 5.1 4.6 
CHN  1.3 1.4 1.2 1.8 2.6 3.0 1.0 3.8 2.3 5.6 3.4 2.9 3.2 5.5 6.3 2.2 2.0 1.3 3.8 3.0 3.9 
HKG  1.6 3.2 1.9 2.6 4.8 0.7 7.9 2.9 4.4 4.0 0.9 5.8 2.0 4.8 6.6 2.5 4.1 3.8 3.1 5.2 5.4 
JPN  0.7 3.0 2.6 2.1 1.3 2.5 2.8 2.5 5.3 6.4 4.7 0.4 6.4 4.2 8.0 5.6 8.0 6.0 5.9 6.6 2.2 
KOR  1.7 1.4 3.8 1.8 0.6 1.7 3.2 3.1 3.0 2.4 4.7 2.6 2.7 3.4 4.7 1.9 1.7 5.0 6.7 5.1 1.9 
TWN  0.3 1.0 4.3 3.2 1.6 4.3 6.7 4.9 6.2 2.6 6.1 2.5 5.5 3.1 4.6 5.6 5.6 0.9 7.9 3.1 3.8 
IDN  2.3 3.5 1.5 2.8 0.9 5.4 2.6 4.7 2.0 4.1 1.3 3.5 4.3 4.0 5.5 5.2 2.0 6.3 6.5 3.1 5.7 
MYS  0.4 1.5 5.6 2.9 4.9 1.4 3.3 4.8 3.9 4.7 0.5 4.3 3.7 3.8 5.9 3.9 2.2 3.2 7.2 2.8 3.4 
SGP  1.8 1.4 5.6 3.5 4.5 4.7 5.9 4.0 4.8 4.0 6.6 4.7 6.1 7.0 2.0 3.2 5.6 8.0 4.1 5.9 6.2 
THA  1.2 0.2 5.0 4.0 6.1 2.6 2.3 2.6 2.2 3.8 2.7 2.9 0.8 8.9 2.3 4.4 1.2 5.2 1.7 4.0 2.6 
IND  1.2 5.3 1.5 3.1 1.0 2.8 3.3 1.0 0.8 0.6 3.2 1.1 1.8 1.0 2.9 1.7 1.2 1.0 0.3 3.9 3.1 
RoSA  2.3 4.6 3.7 2.0 1.5 1.3 1.3 1.3 0.2 0.4 1.0 0.3 3.2 0.2 0.8 0.2 1.1 1.4 0.3 0.3 1.3 
CAN  1.0 1.4 3.5 1.2 0.1 7.4 3.6 4.9 1.5 0.7 6.1 4.5 5.1 1.4 5.1 4.5 4.7 5.1 5.7 5.8 3.9 
USA  1.3 2.0 3.8 3.2 1.4 2.1 2.5 2.4 4.3 3.6 1.6 4.5 3.1 3.5 6.1 4.3 6.5 6.7 4.8 4.6 3.0 
LatAmer
Carr 
0.8 2.1 4.8 3.2 2.2 1.9 1.3 1.4 1.1 4.9 8.4 1.9 5.4 3.1 5.5 3.7 1.4 2.0 5.3 3.1 2.3 
EUN  4.8 3.7 4.6 5.1 1.0 4.3 2.1 5.0 1.2 0.7 0.6 5.1 4.3 5.4 2.1 5.0 4.4 6.2 4.8 4.8 6.5 
NonEU 
EurFSU 
0.6 1.2 2.9 0.6 0.4 1.0 1.4 5.4 1.3 0.3 4.0 5.0 1.6 1.8 2.9 1.4 2.2 6.0 1.4 1.7 6.6 
MidEast  0.4 1.3 2.7 0.4 0.4 2.1 2.5 1.2 0.9 0.8 5.1 4.0 4.3 2.3 1.5 1.3 0.8 3.4 4.3 0.9 4.3 
Africa  1.6 2.5 0.4 4.9 0.7 2.2 3.1 4.6 0.9 3.6 1.1 1.6 4.7 1.9 1.7 1.9 2.6 4.2 3.8 0.3 1.1 
XRW  1.7 2.7 2.6 2.1 2.6 2.5 4.7 4.1 2.4 2.0 6.5 2.2 4.6 4.0 2.7 3.4 2.4 5.8 7.3 0.9 4.3 
a AUS: Australia; NZL: New Zealand; CHN: China; HKG: Hong Kong; JPN: Japan; KOR: South Korea; TWN: Taiwan; IDN: Indonesia; MYS: Malaysia; SGP: Singapore; THA: Thailand; IND: India; RoSA: Rest of 
South Asia; CAN: Canada; USA: United States; LatAmerCarr: Latin America and the Caribbean; EUN: European Union; NonEUEurFSU: Non-European Union Europe and Former Soviet Union; MidEast: Middle 
East; XRW: Rest of World. 
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  As is done when computing the CES elasticities, a constraint is imposed to 
restrict the computed values to a certain range, which effectively forces the data to 
comply with the assumption of substitutability.  If import source elasticities are assumed 
to be higher than domestic-import composite elasticities, the range can be set as 0.01 ≤ 
j σ  ≤ 20.  
  The set of the CRESH elasticity parameters computed using the three 
consecutive GTAP databases is a three-dimensional matrix.  It shows the elasticities of 
substitution for commodities imported by a destination country from different origin 
countries.  Tables 2–5 present the results for China, Japan, the United States and the 
European Union.7  A consistent pattern is immediately noticeable from the results; the 
elasticity parameters are similar or even identical for more homogenous commodity 
groups and different for more heterogeneous groups.  This pattern seems to confirm 
what is to be expected from such parameters.  For more homogenous commodities (e.g., 
wool and oil; columns 12 and 16 in the tables respectively), the countries of origin do 
not really matter for the importing country, because they are equally substitutable 
between countries of origin, which is similar to CES substitution.  This also implies that 
the relative market shares of the exporting countries are largely constant.  For 
heterogeneous commodities (e.g., dairy products and electronic equipment; columns 22 
and 40 respectively), however, the elasticities for different countries of origin vary 
considerably, because these commodities are regarded to be different from the 
importing country’s perspective.  This also implies that the market shares of exporting 
countries will also vary in response to any change in relative prices.  This pattern can be 
seen as an indication that CRESH parameters actually capture a more precise 
                                            
7 Results for other countries and regions are available upon request.   18
substitution relationship between import sources, which CES elasticities, by 
assumption, cannot.  
3.4  A comparison with GTAP parameters 
  For the purposes of comparison, figures 3, 4 and 5 plot the regional average 
import and export elasticities from the GTAP model, the CES estimation and the CRESH 
estimation, respectively.  The regional average import elasticities are the import-
domestic substitution elasticities weighted by budget shares.  The average export 
elasticities are the import-source substitution elasticities weighted by export sales 
shares.  
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Table 2  CRESH import-source elasticity parameters for China 



































  (1)  (2) (3)  (4)  (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20)  (21) 
AUS 0.0 0.0 0.0 1.4 0.0 2.3 11.7 3.2 2.8 2.6 0.0 13.3 8.6 20.0 20.0 9.6 4.9 1.6 20.0 0.4 3.6
NZL 0.0 0.0 0.0 17.5 0.0 0.0 0.0 0.0 1.0 3.7 0.0 0.0 13.2 3.2 10.2 1.8 0.0 12.7 17.5 1.0 4.3
CHN 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.8 0.0 0.0 0.0 0.0 0.0
HKG 0.0 0.0 0.0 10.3 7.9 0.0 0.0 20.0 0.0 2.4 0.0 0.0 20.0 20.0 0.0 0.0 0.0 4.6 0.0 0.5 3.9
JPN 0.0 0.0 0.0 11.1 10.8 0.0 0.0 0.0 0.0 3.4 0.0 20.0 0.2 20.0 0.5 16.2 20.0 0.0 1.1 1.0 8.0
KOR 0.0 0.0 0.0 4.5 3.6 20.0 20.0 20.0 0.0 20.0 0.0 6.6 0.0 0.0 0.0 0.0 9.3 6.6 3.6 1.2 1.6
TWN 0.0 0.0 20.0 6.4 0.0 20.0 0.0 20.0 0.0 11.4 0.0 20.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 13.3
IDN 0.0 0.0 20.0 4.0 0.0 0.0 1.5 15.8 0.0 12.3 0.0 0.0 0.0 20.0 0.0 1.7 20.0 16.4 10.6 0.1 1.3
MYS 6.7 0.0 0.0 3.1 4.1 0.0 0.0 0.0 0.0 2.8 0.0 3.8 10.8 3.2 0.0 20.0 20.0 9.7 1.1 11.2 1.8
SGP 0.0 0.0 0.0 20.0 7.6 0.0 0.0 11.4 0.0 8.8 0.0 0.0 16.4 20.0 0.0 0.0 20.0 5.6 1.3 0.2 16.3
THA 0.0 0.0 0.0 2.9 0.9 5.8 4.6 18.3 0.0 11.2 0.0 5.7 12.3 2.7 0.0 0.0 20.0 0.0 2.3 1.1 12.4
IND 6.7 20.0 20.0 3.9 0.9 20.0 0.0 7.9 0.0 10.0 0.0 6.6 20.0 20.0 0.0 1.8 4.9 0.0 0.5 1.4 9.9
RoSA 6.7 20.0 20.0 10.6 0.0 20.0 0.0 20.0 0.0 3.8 0.0 20.0 8.6 0.0 0.0 19.5 0.0 3.2 0.0 10.3 2.4
CAN 0.0 0.0 8.1 1.9 1.1 0.0 0.0 0.1 0.0 2.4 0.0 0.0 10.3 11.1 15.7 3.5 0.0 12.9 20.0 1.1 8.5
USA 0.0 0.4 11.8 0.0 1.4 0.7 10.6 10.7 0.0 19.3 0.0 10.2 12.1 20.0 9.8 1.8 20.0 0.0 20.0 10.7 3.1
LatAmer
Carr 
6.7 11.6 11.4 6.9 2.1 8.1 14.4 0.0 0.0 0.9 0.0 4.8 9.5 20.0 0.0 0.0 0.0 0.4 0.6 11.1 2.8
EUN 6.7 10.5 1.1 0.8 1.5 10.3 10.5 8.1 1.6 2.2 0.0 0.5 0.0 20.0 20.0 20.0 0.0 0.0 1.5 1.0 3.1
NonEU 
EurFSU 
6.7 0.0 11.2 1.1 0.0 0.0 15.4 20.0 0.2 0.0 0.0 0.0 1.2 20.0 12.0 10.4 0.0 0.7 0.7 2.9 4.4
MidEast 6.7 20.0 20.0 0.5 0.5 20.0 0.0 0.4 0.0 4.9 0.0 8.1 0.0 0.0 0.0 0.0 20.0 0.0 0.0 0.4 0.0
Africa 6.7 20.0 20.0 0.9 0.0 20.0 10.3 10.4 0.0 1.7 0.0 9.9 11.6 0.0 20.0 5.6 4.9 5.0 0.4 5.1 0.0
XRW 6.7 11.3 10.6 5.4 2.1 0.0 20.0 3.7 1.7 8.1 0.0 3.6 10.5 20.0 15.4 0.1 20.0 2.6 10.1 2.4 0.0
  (Continued next page) 
a AUS: Australia; NZL: New Zealand; CHN: China; HKG: Hong Kong; JPN: Japan; KOR: South Korea; TWN: Taiwan; IDN: Indonesia; MYS: Malaysia; SGP: Singapore; THA: Thailand; IND: India; RoSA: Rest of 
South Asia; CAN: Canada; USA: United States; LatAmerCarr: Latin America and the Caribbean; EUN: European Union; NonEUEurFSU: Non-European Union Europe and Former Soviet Union; MidEast: Middle 
East; XRW: Rest of World.   20
Table 2  (continued) 















































  (22)  (23) (24)  (25)  (26) (27) (28) (29) (30) (31) (32) (33) (34) (35) (36) (37) (38) (39) (40) (41)  (42) 
AUS 1.4 20.0 0.0 1.8 0.0 0.0 2.6 13.2 19.8 13.0 13.4 20.0 8.4 0.0 0.0 0.0 0.0 2.6 6.5 9.1 16.8
NZL 0.8 0.0 20.0 1.4 0.0 0.0 11.9 0.0 18.4 1.4 2.9 13.1 10.7 0.0 0.0 20.0 0.0 4.9 2.9 14.1 10.6
CHN 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
HKG 0.0 0.0 20.0 11.9 20.0 20.0 20.0 20.0 0.0 0.0 20.0 20.0 0.0 16.8 1.3 20.0 0.0 2.9 7.5 19.0 14.3
JPN 1.2 0.0 0.7 2.1 0.0 1.0 20.0 20.0 0.0 0.0 20.0 2.9 2.4 11.8 0.0 16.1 0.0 7.6 5.9 14.4 5.6
KOR 3.9 1.9 20.0 0.0 0.0 12.7 13.2 0.0 12.2 0.0 0.0 13.2 0.0 19.8 17.0 20.0 2.9 0.0 0.0 9.7 20.0
TWN 0.5 1.9 11.9 16.7 0.0 9.1 0.0 5.2 0.0 20.0 19.7 11.2 8.5 16.8 9.0 20.0 1.3 0.0 0.0 0.0 0.9
IDN 0.6 20.0 20.0 20.0 10.3 20.0 20.0 3.3 11.2 1.0 6.9 20.0 4.8 0.0 7.0 20.0 0.5 0.0 0.0 10.2 0.0
MYS 1.3 20.0 17.1 2.7 20.0 16.1 12.1 7.9 20.0 0.5 5.5 4.5 1.1 0.0 6.3 20.0 6.2 0.0 6.8 0.2 0.0
SGP 10.4 0.0 20.0 7.6 10.8 0.0 9.9 20.0 20.0 0.0 0.0 0.0 20.0 9.8 20.0 0.0 2.4 0.0 0.6 8.4 20.0
THA 0.0 1.4 6.1 6.3 10.5 10.8 20.0 0.0 0.0 1.4 15.6 4.1 11.7 1.9 20.0 11.5 0.8 0.0 0.0 15.2 6.1
IND 0.0 0.9 20.0 4.4 1.2 0.0 20.0 12.8 15.0 3.4 0.0 13.0 2.4 11.2 0.0 20.0 0.0 5.1 7.9 0.0 20.0
RoSA 0.0 0.9 0.0 0.0 1.2 0.0 4.5 20.0 20.0 9.3 0.0 20.0 20.0 0.0 0.0 0.0 20.0 15.4 9.3 20.0 20.0
CAN 3.8 0.0 20.0 0.0 20.0 12.1 9.7 0.1 0.6 9.1 20.0 3.2 0.0 0.0 7.1 3.3 11.2 0.0 5.0 11.6 20.0
USA 0.0 2.6 1.0 1.4 13.7 0.2 0.0 20.0 20.0 6.5 11.9 8.5 2.2 0.9 0.0 20.0 7.8 2.1 0.8 2.9 10.5
LatAmer
Carr 
0.0 20.0 12.8 2.6 0.0 0.6 4.3 20.0 10.6 8.6 20.0 1.5 0.0 20.0 16.0 8.0 20.0 0.0 6.8 0.0 6.0
EUN 3.1 20.0 0.8 8.4 20.0 19.7 20.0 11.1 3.4 20.0 20.0 20.0 9.3 20.0 0.0 20.0 2.3 7.0 6.8 8.6 20.0
NonEU 
EurFSU 
20.0 20.0 6.9 6.1 20.0 2.5 10.0 0.0 9.1 8.9 6.6 5.6 17.3 20.0 2.4 20.0 2.2 10.9 7.5 14.0 20.0
MidEast 0.0 20.0 9.3 2.8 1.2 8.9 20.0 20.0 5.7 20.0 0.0 2.3 3.1 20.0 0.3 6.0 2.5 0.0 0.6 20.0 2.1
Africa 0.0 20.0 11.9 7.3 12.8 0.9 3.4 6.0 20.0 5.9 0.8 9.9 4.4 0.0 17.5 0.0 12.2 0.0 0.7 10.9 12.7
XRW 11.2 10.4 0.0 1.0 0.4 3.6 20.0 10.8 0.0 13.8 0.0 0.0 4.2 0.0 0.0 12.2 0.0 7.9 0.0 20.0 7.4
a AUS: Australia; NZL: New Zealand; CHN: China; HKG: Hong Kong; JPN: Japan; KOR: South Korea; TWN: Taiwan; IDN: Indonesia; MYS: Malaysia; SGP: Singapore; THA: Thailand; IND: India; RoSA: Rest of 
South Asia; CAN: Canada; USA: United States; LatAmerCarr: Latin America and the Caribbean; EUN: European Union; NonEUEurFSU: Non-European Union Europe and Former Soviet Union; MidEast: Middle 
East; XRW: Rest of World.   21
Table 3  CRESH import-source elasticity parameters for Japan 



































  (1)  (2) (3)  (4)  (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20)  (21) 
AUS 2.9 11.8 0.0 20.0 2.7 18.5 20.0 15.0 2.4 10.4 0.0 20.0 0.0 20.0 9.8 12.2 5.8 20.0 0.0 0.0 1.2
NZL 0.0 0.6 6.6 0.0 0.0 0.0 0.0 0.0 1.1 1.1 0.0 0.0 0.0 20.0 4.4 19.6 20.0 0.0 17.1 1.4 17.9
CHN 2.9 0.6 4.4 6.6 1.6 0.0 20.0 11.4 2.9 4.6 0.0 0.0 20.0 20.0 16.7 1.8 0.0 20.0 0.0 11.4 1.4
HKG 0.0 0.0 0.0 1.0 0.0 0.0 0.0 20.0 0.3 20.0 0.0 0.0 0.0 20.0 0.0 0.0 0.0 20.0 0.0 0.0 20.0
JPN 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.2 0.0 0.0 0.0 0.0 0.0 0.0
KOR 0.0 0.0 3.4 19.9 9.6 0.0 0.0 16.4 0.3 9.7 0.0 0.0 20.0 20.0 0.0 0.0 20.0 20.0 3.2 2.3 15.8
TWN 0.0 0.0 0.7 3.2 0.0 20.0 20.0 20.0 0.3 1.0 0.0 0.0 20.0 20.0 0.0 0.0 0.0 0.0 9.4 6.0 0.0
IDN 2.9 0.6 10.2 7.9 0.6 14.0 6.1 1.8 0.3 2.4 0.0 3.8 0.0 0.0 7.7 7.8 8.0 0.0 0.0 18.6 14.4
MYS 2.9 0.0 0.7 4.3 0.0 0.0 10.1 0.0 0.3 11.7 0.0 0.0 17.4 12.0 11.8 3.5 12.4 20.0 0.0 7.7 14.7
SGP 0.0 0.0 0.0 16.1 0.0 0.0 0.0 7.1 0.3 0.0 0.0 0.0 10.5 20.0 0.0 0.0 0.0 20.0 0.0 18.9 0.0
THA 2.9 0.0 1.3 7.0 11.1 1.5 20.0 14.4 0.3 11.7 0.0 20.0 20.0 20.0 0.0 10.3 4.5 0.0 2.2 0.3 2.0
IND 2.9 0.6 20.0 0.0 20.0 0.0 0.0 20.0 0.3 2.6 0.0 3.8 0.0 20.0 2.2 0.0 4.5 0.0 0.0 19.5 0.0
RoSA 2.9 0.6 0.7 0.0 0.0 0.0 0.0 20.0 0.3 0.0 0.0 17.4 7.2 20.0 13.5 0.0 0.0 17.3 20.0 16.1 0.2
CAN 0.0 20.0 5.0 1.4 10.1 0.0 4.3 14.6 2.3 20.0 0.0 0.0 15.9 20.0 0.0 0.0 4.5 20.0 20.0 1.8 0.0
USA 0.0 8.9 5.8 9.0 7.3 0.0 20.0 0.0 1.0 7.3 0.0 0.0 0.8 20.0 2.5 0.0 12.6 5.4 20.0 0.0 0.0
LatAmer
Carr 
0.0 0.6 20.0 13.5 8.0 3.3 15.5 0.0 0.3 9.4 0.0 0.0 20.0 20.0 20.0 5.9 0.0 14.9 20.0 2.7 6.3
EUN 2.9 0.6 10.3 0.6 3.3 0.0 10.6 1.5 1.6 2.6 0.0 0.0 12.1 0.0 2.2 0.0 20.0 12.1 0.0 3.1 0.0
NonEU 
EurFSU 
2.9 0.6 0.0 20.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 20.0 0.0 20.0 1.1 0.0 0.0 0.0 0.5 0.1 1.7
MidEast 2.9 0.6 0.7 5.1 1.3 0.0 15.8 5.2 3.6 14.0 0.0 20.0 0.0 20.0 2.2 9.6 10.6 0.0 0.0 0.0 0.8
Africa 2.9 0.6 10.5 5.7 2.3 10.5 20.0 16.7 0.3 12.4 0.0 20.0 6.3 20.0 12.2 0.0 0.0 6.2 6.3 4.7 2.0
XRW 2.9 0.6 1.3 16.9 6.4 20.0 0.0 16.0 0.3 5.3 0.0 20.0 20.0 20.0 9.4 0.0 0.4 11.6 20.0 0.0 8.6
  (Continued next page) 
a AUS: Australia; NZL: New Zealand; CHN: China; HKG: Hong Kong; JPN: Japan; KOR: South Korea; TWN: Taiwan; IDN: Indonesia; MYS: Malaysia; SGP: Singapore; THA: Thailand; IND: India; RoSA: Rest of 
South Asia; CAN: Canada; USA: United States; LatAmerCarr: Latin America and the Caribbean; EUN: European Union; NonEUEurFSU: Non-European Union Europe and Former Soviet Union; MidEast: Middle 
East; XRW: Rest of World.   22
Table 3  (continued) 















































  (22)  (23) (24)  (25)  (26) (27) (28) (29) (30) (31) (32) (33) (34) (35) (36) (37) (38) (39) (40) (41)  (42) 
AUS 0.1 6.2 20.0 2.4 5.4 3.1 8.1 3.7 8.8 20.0 3.9 1.2 0.0 7.6 0.0 14.0 2.5 16.7 10.6 20.0 0.8
NZL 0.5 7.0 0.8 8.4 4.1 11.6 15.7 6.9 1.6 11.5 20.0 16.5 7.4 14.3 0.0 0.0 20.0 0.0 0.0 0.0 0.0
CHN 0.0 1.5 11.6 0.4 5.0 4.0 13.3 10.7 4.9 6.5 19.8 6.1 3.1 15.6 7.6 8.0 2.6 7.2 15.1 5.9 4.4
HKG 0.0 0.0 5.8 0.0 20.0 7.3 15.3 0.0 3.4 16.7 0.0 5.3 0.8 0.0 9.0 20.0 0.0 20.0 20.0 11.3 1.6
JPN 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
KOR 1.9 7.0 1.0 0.0 1.9 7.6 20.0 17.8 0.0 3.9 0.0 0.0 5.0 8.8 8.0 3.2 10.9 19.0 0.0 20.0 3.0
TWN 0.0 7.0 13.0 6.8 1.2 4.8 16.9 9.7 14.1 8.7 10.9 0.0 3.6 20.0 0.0 20.0 13.9 20.0 8.6 14.4 0.4
IDN 0.0 7.0 5.0 0.0 12.2 0.0 10.8 4.2 3.5 11.5 20.0 12.6 0.5 0.0 0.0 12.1 20.0 6.0 0.0 20.0 0.5
MYS 0.0 7.0 0.0 1.7 12.1 0.0 2.1 3.0 6.7 9.2 20.0 2.5 0.0 6.7 0.7 0.0 5.8 10.4 12.1 0.0 9.4
SGP 2.9 7.0 5.3 2.7 20.0 5.1 20.0 3.3 0.0 20.0 0.0 3.4 7.8 19.2 8.2 10.4 20.0 20.0 0.0 20.0 13.9
THA 0.0 2.9 10.7 4.9 9.0 0.0 20.0 1.9 0.0 7.0 20.0 2.7 2.4 4.2 12.8 0.0 0.0 5.8 0.0 12.8 0.6
IND 3.0 7.0 0.0 0.0 0.0 0.0 1.8 3.3 0.0 0.0 4.4 0.0 1.1 0.0 13.8 15.6 20.0 9.1 0.0 0.0 0.0
RoSA 0.0 3.7 0.0 0.0 3.3 7.1 16.2 5.9 13.6 0.0 16.9 0.0 2.4 0.0 14.2 20.0 8.3 17.4 0.0 0.0 0.0
CAN 3.0 0.0 1.5 7.3 20.0 5.1 10.6 3.5 0.3 20.0 20.0 2.5 1.2 14.1 0.0 20.0 20.0 0.0 0.0 17.6 3.0
USA 5.0 4.9 10.4 3.2 0.2 0.1 0.4 5.4 4.5 20.0 6.2 8.5 1.8 0.0 5.6 3.0 10.0 18.8 14.9 11.4 0.4
LatAmer
Carr 
1.6 7.0 1.2 0.0 16.1 0.1 20.0 5.9 8.1 20.0 6.7 0.0 4.1 14.5 0.0 20.0 0.0 20.0 0.0 20.0 1.0
EUN 3.4 0.5 2.8 3.1 14.8 1.5 3.9 0.1 2.3 20.0 20.0 9.4 1.3 5.9 2.0 10.4 20.0 20.0 0.0 10.0 0.0
NonEU 
EurFSU 
1.5 7.0 0.7 2.5 0.0 4.6 11.8 12.6 0.5 0.0 10.1 16.0 0.0 15.4 0.0 0.0 12.9 20.0 20.0 19.1 0.3
MidEast 0.0 7.0 11.3 10.5 16.0 2.9 13.6 3.3 20.0 0.0 14.9 11.8 0.0 0.0 0.0 0.0 20.0 13.6 0.0 0.0 0.7
Africa 4.8 7.0 10.1 2.4 13.1 10.1 0.0 18.0 4.5 0.8 11.4 14.7 1.3 0.0 1.6 12.5 0.0 20.0 0.0 0.5 1.3
XRW 2.3 7.0 14.5 0.0 8.5 1.1 4.9 0.0 0.0 20.0 0.0 14.8 4.6 20.0 6.1 0.0 20.0 20.0 0.0 0.0 0.0
a AUS: Australia; NZL: New Zealand; CHN: China; HKG: Hong Kong; JPN: Japan; KOR: South Korea; TWN: Taiwan; IDN: Indonesia; MYS: Malaysia; SGP: Singapore; THA: Thailand; IND: India; RoSA: Rest of 
South Asia; CAN: Canada; USA: United States; LatAmerCarr: Latin America and the Caribbean; EUN: European Union; NonEUEurFSU: Non-European Union Europe and Former Soviet Union; MidEast: Middle 
East; XRW: Rest of World.   23
Table 4  CRESH import-source elasticity parameters for the United States 



































  (1)  (2) (3)  (4)  (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20)  (21) 
AUS 0.0 0.0 0.0 0.0 11.7 20.0 20.0 0.0 0.0 0.0 0.0 20.0 0.0 20.0 20.0 0.0 0.0 9.2 20.0 6.1 0.0
NZL 0.0 0.0 0.0 8.9 0.0 0.0 0.0 0.0 0.4 4.9 0.0 0.0 13.1 20.0 20.0 20.0 0.0 0.0 20.0 0.2 0.0
CHN 0.0 0.0 2.1 7.0 2.5 0.0 0.0 15.4 0.0 0.7 0.0 18.4 20.0 20.0 20.0 2.6 0.0 5.1 2.5 1.5 19.7
HKG 0.0 0.0 0.0 11.6 0.0 0.0 0.0 12.0 0.0 0.0 0.0 0.0 0.0 20.0 0.0 0.0 0.0 20.0 0.0 7.1 13.2
JPN 0.0 0.0 0.5 0.0 20.0 0.7 0.0 0.3 2.3 4.5 0.0 0.0 20.0 20.0 20.0 0.0 20.0 0.0 2.2 2.2 0.0
KOR 6.5 0.0 1.1 0.0 13.9 9.3 0.0 5.4 0.0 0.0 0.0 0.0 13.4 20.0 0.0 0.0 0.0 3.9 6.6 3.2 0.0
TWN 6.5 0.0 0.0 12.0 5.1 3.7 0.0 0.0 1.3 0.0 0.0 0.0 20.0 20.0 0.0 0.0 0.0 6.4 0.0 2.7 8.7
IDN 6.5 0.0 0.0 2.0 17.4 0.0 20.0 4.2 0.0 16.4 0.0 20.0 20.0 20.0 20.0 1.6 0.0 20.0 0.0 4.2 0.0
MYS 0.0 0.0 0.0 5.0 0.0 0.0 0.0 20.0 0.0 12.2 0.0 0.0 3.8 5.4 0.0 20.0 12.1 20.0 0.0 10.9 3.8
SGP 0.0 0.0 0.0 20.0 0.0 0.0 0.0 0.0 0.0 6.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 13.8 20.0 1.0 0.0
THA 0.0 0.0 0.9 4.7 13.3 0.0 3.7 13.8 0.0 0.0 0.0 0.0 20.0 20.0 0.0 1.3 0.0 19.2 0.0 3.2 0.0
IND 0.0 0.0 20.0 0.0 1.0 11.4 0.0 0.0 2.2 5.5 0.0 0.0 6.2 20.0 20.0 1.3 0.0 20.0 0.0 12.7 20.0
RoSA 3.8 0.0 0.0 5.1 0.7 0.0 0.0 4.8 0.0 0.0 0.0 20.0 13.4 0.0 20.0 1.3 0.0 20.0 20.0 4.5 18.6
CAN 0.0 9.5 10.6 0.0 2.8 2.0 20.0 18.3 0.9 0.0 0.0 0.0 16.7 20.0 20.0 2.3 20.0 2.9 19.0 1.0 0.0
USA 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 20.0 1.3 0.0 0.0 0.0 0.0 0.0
LatAmer
Carr 
0.0 12.5 20.0 15.4 0.4 20.0 0.0 0.0 0.0 1.7 0.0 20.0 20.0 20.0 0.0 1.4 20.0 0.0 19.6 20.0 20.0
EUN 1.4 15.5 0.0 10.8 1.3 0.8 11.4 1.7 1.3 1.7 0.0 0.0 20.0 20.0 20.0 8.6 20.0 1.8 4.5 10.9 0.0
NonEU 
EurFSU 
0.0 0.0 0.0 6.7 7.7 0.0 2.7 0.0 0.3 1.0 0.0 20.0 0.0 20.0 0.0 7.6 20.0 16.5 0.6 0.3 0.8
MidEast 4.9 0.0 0.0 4.7 2.0 0.0 4.2 8.7 2.1 5.2 0.0 20.0 1.9 20.0 20.0 0.0 20.0 20.0 0.0 7.3 10.0
Africa 6.5 0.7 12.1 1.5 2.5 11.4 1.1 13.2 2.6 0.2 0.0 19.6 8.4 20.0 0.0 5.2 20.0 8.6 6.7 3.1 16.9
XRW 0.0 0.0 0.0 2.5 8.8 20.0 2.1 0.0 10.8 2.5 0.0 20.0 0.8 20.0 20.0 0.0 0.0 0.0 10.4 1.6 19.6
  (Continued next page) 
a AUS: Australia; NZL: New Zealand; CHN: China; HKG: Hong Kong; JPN: Japan; KOR: South Korea; TWN: Taiwan; IDN: Indonesia; MYS: Malaysia; SGP: Singapore; THA: Thailand; IND: India; RoSA: Rest of 
South Asia; CAN: Canada; USA: United States; LatAmerCarr: Latin America and the Caribbean; EUN: European Union; NonEUEurFSU: Non-European Union Europe and Former Soviet Union; MidEast: Middle 
East; XRW: Rest of World.   24
Table 4  (continued) 















































  (22)  (23) (24)  (25)  (26) (27) (28) (29) (30) (31) (32) (33) (34) (35) (36) (37) (38) (39) (40) (41)  (42) 
AUS 2.2 0.0 11.1 2.7 0.7 2.0 1.3 4.7 20.0 10.1 20.0 11.2 2.2 18.4 19.7 1.8 20.0 20.0 1.2 10.4 0.0
NZL 2.1 0.0 0.0 9.7 0.0 2.4 5.9 0.4 20.0 20.0 2.3 20.0 3.6 9.8 17.6 3.3 10.6 13.4 0.0 13.8 0.0
CHN 2.1 1.1 14.3 8.4 0.0 2.6 3.9 12.0 11.1 20.0 11.2 4.8 3.1 14.5 1.3 3.7 0.7 5.0 0.0 0.0 5.7
HKG 0.0 0.0 0.0 12.6 3.1 6.0 3.8 20.0 20.0 20.0 0.0 7.7 13.3 20.0 20.0 14.5 20.0 20.0 1.3 1.4 0.3
JPN 0.0 0.4 3.7 1.1 0.8 9.9 5.3 20.0 20.0 20.0 0.0 0.9 1.5 7.2 0.0 1.7 20.0 0.0 0.7 10.3 11.8
KOR 2.6 0.0 5.3 2.2 3.2 0.4 20.0 20.0 0.4 10.1 0.0 10.5 6.6 4.6 10.5 6.8 0.5 20.0 0.0 0.0 12.0
TWN 0.9 0.0 3.2 1.1 3.8 3.4 19.0 19.3 20.0 20.0 16.4 4.4 5.7 10.2 13.0 11.3 13.9 12.3 0.0 0.0 7.0
IDN 0.0 1.3 11.4 0.0 0.0 1.4 1.6 4.4 0.1 20.0 14.4 7.9 0.0 0.0 5.6 0.0 4.2 20.0 0.0 0.0 10.8
MYS 0.0 0.0 20.0 12.0 0.0 20.0 0.7 1.0 9.4 2.7 0.0 5.0 0.0 3.1 0.0 1.6 4.4 20.0 4.5 0.0 18.2
SGP 0.0 0.0 0.0 1.5 0.0 13.1 20.0 12.6 19.3 0.0 10.7 2.8 5.6 19.3 20.0 14.0 20.0 0.0 2.6 0.0 19.9
THA 1.2 1.9 1.9 7.5 0.2 14.6 3.3 1.0 3.7 20.0 20.0 20.0 0.0 20.0 0.0 0.0 4.2 3.7 0.0 20.0 4.2
IND 0.0 1.2 0.0 0.0 1.6 20.0 0.3 1.3 16.7 13.3 20.0 0.0 0.0 20.0 20.0 0.0 20.0 17.3 0.0 0.0 20.0
RoSA 0.0 0.8 8.1 0.0 0.0 11.0 7.1 2.5 20.0 20.0 2.3 0.0 0.0 11.5 13.7 15.6 20.0 20.0 4.3 6.3 0.0
CAN 0.2 1.8 10.7 0.0 0.5 0.0 20.0 0.0 10.6 20.0 9.3 0.0 0.0 0.0 14.1 10.8 0.3 10.9 5.7 20.0 0.4
USA 0.0 0.0 0.0 0.0 1.3 0.0 20.0 0.0 10.6 20.0 16.3 0.0 0.0 0.0 0.0 10.8 0.0 20.0 5.7 20.0 0.4
LatAmer
Carr 
0.0 10.9 10.7 4.4 0.0 2.5 13.1 3.9 17.0 20.0 20.0 5.5 1.1 5.9 0.0 20.0 15.2 20.0 0.0 20.0 9.3
EUN 1.4 1.3 0.6 4.8 2.1 1.2 4.4 1.6 17.2 3.8 4.3 1.5 0.0 0.0 8.3 7.9 11.8 19.1 0.4 6.3 0.0
NonEU 
EurFSU 
2.1 1.7 1.7 0.0 3.3 0.0 0.0 5.4 15.8 20.0 20.0 0.3 1.3 20.0 17.4 0.0 0.0 0.0 0.0 0.0 4.6
MidEast 0.5 1.3 20.0 0.0 0.0 9.1 8.5 0.0 20.0 20.0 16.0 2.0 3.8 20.0 0.0 0.0 10.3 20.0 0.0 0.0 0.0
Africa 2.4 0.0 10.2 3.7 0.0 0.0 0.0 1.8 7.5 0.2 20.0 11.0 2.6 10.9 15.7 20.0 11.9 9.0 0.0 0.0 20.0
XRW 2.6 2.0 7.8 4.1 0.0 12.3 1.0 2.3 0.0 0.0 7.8 6.5 8.5 20.0 0.0 16.4 0.0 20.0 0.0 20.0 0.6
a AUS: Australia; NZL: New Zealand; CHN: China; HKG: Hong Kong; JPN: Japan; KOR: South Korea; TWN: Taiwan; IDN: Indonesia; MYS: Malaysia; SGP: Singapore; THA: Thailand; IND: India; RoSA: Rest of 
South Asia; CAN: Canada; USA: United States; LatAmerCarr: Latin America and the Caribbean; EUN: European Union; NonEUEurFSU: Non-European Union Europe and Former Soviet Union; MidEast: Middle 
East; XRW: Rest of World.   25
Table 5  CRESH import-source elasticity parameters for the European Union 



































  (1)  (2) (3)  (4)  (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20)  (21) 
AUS 12.7 1.7 3.2 0.0 2.0 20.0 6.6 0.0 2.9 0.9 0.0 20.0 0.0 16.3 0.0 7.1 20.0 15.1 7.0 0.5 0.0
NZL 0.0 1.7 1.8 20.0 0.0 0.0 1.8 0.0 2.1 2.4 0.0 20.0 0.0 20.0 11.4 1.0 0.0 0.0 7.1 1.7 6.1
CHN 2.2 0.9 1.7 18.3 3.7 0.8 4.7 20.0 1.9 1.6 0.0 20.0 0.7 0.0 12.3 1.0 18.6 13.0 1.5 0.4 0.0
HKG 0.0 0.0 0.0 20.0 20.0 0.0 0.0 20.0 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 7.3 0.0 0.9 0.4
JPN 6.1 0.0 0.6 19.5 0.0 0.3 4.9 0.0 5.6 1.0 0.0 10.8 0.0 0.0 0.0 0.0 0.0 14.3 4.1 3.9 20.0
KOR 10.9 0.0 7.7 20.0 14.7 0.0 1.8 1.7 1.9 15.0 0.0 20.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0
TWN 1.7 0.0 7.7 20.0 0.0 0.0 7.9 1.8 2.0 0.0 0.0 0.0 0.0 20.0 0.0 0.0 0.0 2.6 10.6 0.0 20.0
IDN 1.6 0.0 7.7 20.0 6.1 0.0 1.9 3.0 1.9 7.7 0.0 20.0 7.1 20.0 0.0 1.0 0.0 20.0 11.0 10.1 6.5
MYS 2.4 0.0 1.6 12.2 3.6 0.0 0.5 0.0 2.5 3.1 0.0 11.9 11.2 12.9 0.0 1.0 3.0 2.9 1.6 11.7 20.0
SGP 3.2 0.0 0.0 20.0 0.0 4.3 1.4 8.5 1.9 10.7 0.0 20.0 0.0 1.1 0.0 0.0 0.0 0.3 10.8 20.0 20.0
THA 3.0 0.0 0.9 11.3 0.0 20.0 11.6 20.0 1.9 5.6 0.0 0.0 20.0 20.0 0.0 1.0 20.0 0.0 0.0 0.0 0.0
IND 1.7 0.0 8.4 20.0 6.9 1.1 1.3 4.4 1.9 1.0 0.0 20.0 0.0 20.0 20.0 10.5 0.0 0.0 0.5 0.0 3.1
RoSA 2.7 0.0 9.0 20.0 0.0 7.6 2.7 4.2 1.9 1.2 0.0 20.0 20.0 20.0 0.0 20.0 0.0 10.6 0.0 20.0 5.5
CAN 0.4 2.4 1.3 5.4 0.0 20.0 0.0 0.0 2.6 6.5 0.0 20.0 0.0 0.0 1.7 1.0 0.0 14.1 11.3 0.9 17.5
USA 0.2 1.0 1.3 11.1 0.0 0.4 1.7 0.0 1.5 0.4 0.0 0.0 20.0 20.0 12.8 1.0 2.2 2.0 1.9 0.3 9.1
LatAmer
Carr 
4.2 4.0 4.5 20.0 7.1 12.3 1.2 15.3 1.7 2.2 0.0 20.0 2.5 20.0 0.0 5.9 20.0 2.4 9.8 0.0 5.9
EUN 1.3 2.2 4.6 10.2 0.0 11.2 3.4 0.0 2.2 0.2 0.0 19.1 0.0 20.0 15.7 1.0 18.6 20.0 2.1 20.0 9.6
NonEU 
EurFSU 
0.0 0.7 1.9 5.4 2.3 0.9 0.4 0.9 2.4 1.8 0.0 20.0 11.1 0.0 0.9 7.1 20.0 0.0 3.0 2.0 0.3
MidEast 6.3 8.5 1.6 20.0 3.1 20.0 0.7 0.0 1.6 8.4 0.0 0.0 0.0 0.0 10.7 7.1 20.0 11.6 3.9 2.8 5.6
Africa 8.9 1.7 1.1 2.3 2.9 13.1 0.0 16.9 2.3 1.4 0.0 3.0 1.9 19.2 0.6 1.2 20.0 13.3 2.0 0.0 0.0
XRW 3.4 20.0 6.8 8.5 2.2 20.0 8.1 0.0 3.8 5.5 0.0 20.0 0.0 11.5 3.9 9.5 20.0 20.0 7.1 3.8 8.0
  (Continued next page) 
a AUS: Australia; NZL: New Zealand; CHN: China; HKG: Hong Kong; JPN: Japan; KOR: South Korea; TWN: Taiwan; IDN: Indonesia; MYS: Malaysia; SGP: Singapore; THA: Thailand; IND: India; RoSA: Rest of 
South Asia; CAN: Canada; USA: United States; LatAmerCarr: Latin America and the Caribbean; EUN: European Union; NonEUEurFSU: Non-European Union Europe and Former Soviet Union; MidEast: Middle 
East; XRW: Rest of World.   26
Table 5  (continued) 















































  (22)  (23) (24)  (25)  (26) (27) (28) (29) (30) (31) (32) (33) (34) (35) (36) (37) (38) (39) (40) (41)  (42) 
AUS 3.0 2.5 11.2 5.1 6.9 15.0 6.7 0.0 10.2 20.0 9.1 10.1 0.0 20.0 2.4 2.1 14.8 0.0 2.4 13.2 0.0
NZL 1.1 4.6 0.2 5.4 6.9 20.0 2.3 0.0 0.0 0.0 0.0 20.0 20.0 0.3 7.5 20.0 2.4 0.0 0.0 0.0 0.0
CHN 0.1 3.1 11.8 10.7 0.0 18.3 4.5 10.6 7.9 4.1 6.6 3.6 9.4 20.0 12.8 8.7 2.8 3.8 0.0 8.5 3.0
HKG 0.1 0.0 11.1 4.6 5.1 5.3 1.7 20.0 20.0 7.5 0.0 20.0 20.0 0.8 20.0 11.3 13.2 0.0 5.0 10.1 7.2
JPN 0.0 1.0 1.2 11.7 2.8 0.1 3.4 20.0 20.0 0.0 0.0 0.0 0.0 3.0 0.0 7.9 0.0 13.3 0.0 5.7 1.9
KOR 1.5 1.3 3.2 19.9 6.3 0.0 20.0 20.0 7.0 0.0 0.0 0.0 0.0 12.5 20.0 4.9 6.0 14.5 11.5 11.0 3.1
TWN 1.5 0.0 7.0 11.7 0.0 20.0 0.0 20.0 18.4 0.0 1.4 3.8 2.9 0.0 0.0 1.4 14.7 4.7 9.6 7.0 0.5
IDN 1.0 3.1 11.2 5.3 12.0 0.0 3.3 0.0 20.0 1.7 20.0 20.0 0.0 20.0 0.0 4.0 20.0 11.6 7.2 3.1 0.2
MYS 0.0 4.6 4.1 13.5 4.6 2.8 0.0 5.5 6.7 5.9 1.4 3.3 4.8 1.8 4.0 0.0 7.4 12.0 3.5 1.7 5.5
SGP 8.8 2.9 11.3 3.7 9.7 0.0 0.0 20.0 20.0 18.9 20.0 0.0 0.0 0.0 20.0 12.7 20.0 20.0 10.9 10.5 9.4
THA 9.8 0.6 2.7 10.1 9.0 0.0 9.6 6.7 1.1 1.7 12.7 20.0 0.0 20.0 20.0 0.7 0.0 3.2 13.0 2.7 0.0
IND 2.0 3.4 10.7 2.2 7.9 0.0 10.8 0.0 0.0 0.0 0.0 0.0 20.0 0.0 0.0 9.3 20.0 15.2 0.0 20.0 0.0
RoSA 1.5 3.4 1.0 1.3 0.0 0.0 8.5 11.2 20.0 20.0 0.0 0.0 0.0 0.0 0.0 14.6 13.1 19.6 0.0 0.0 0.0
CAN 1.0 1.3 3.6 3.4 16.9 0.0 12.9 7.3 4.7 20.0 3.0 3.0 0.0 11.2 20.0 14.1 10.7 0.0 3.2 13.8 0.0
USA 3.1 1.9 3.7 3.6 12.2 0.0 5.7 6.1 7.3 20.0 2.5 14.5 20.0 0.0 20.0 10.7 13.9 2.8 11.1 12.8 0.0
LatAmer
Carr 
2.3 0.6 9.6 5.1 3.0 1.6 11.3 2.2 0.0 20.0 0.0 9.1 0.0 0.0 20.0 12.1 0.0 0.0 11.4 16.3 0.0
EUN 0.8 3.4 4.7 7.5 12.1 0.0 0.9 18.8 7.3 20.0 6.9 0.0 20.0 20.0 20.0 0.4 19.8 0.0 20.0 0.0 1.7
NonEU 
EurFSU 
1.8 2.3 2.8 8.4 7.9 20.0 0.0 0.0 0.0 6.3 17.8 14.9 20.0 0.0 2.1 20.0 20.0 20.0 0.0 0.4 0.0
MidEast 2.8 4.5 4.4 0.0 6.4 0.0 0.0 0.0 17.7 20.0 17.8 5.2 0.0 0.0 5.2 3.7 10.7 0.0 0.0 0.0 0.0
Africa 4.9 3.3 10.9 0.0 6.1 0.0 0.0 0.0 8.2 0.8 0.0 20.0 20.0 14.8 20.0 12.8 20.0 9.0 18.8 6.6 0.0
XRW 2.0 0.3 5.3 20.0 2.9 19.3 4.9 4.3 19.8 20.0 0.0 10.4 15.4 11.6 20.0 20.0 20.0 20.0 17.1 0.0 0.0
a AUS: Australia; NZL: New Zealand; CHN: China; HKG: Hong Kong; JPN: Japan; KOR: South Korea; TWN: Taiwan; IDN: Indonesia; MYS: Malaysia; SGP: Singapore; THA: Thailand; IND: India; RoSA: Rest of 
South Asia; CAN: Canada; USA: United States; LatAmerCarr: Latin America and the Caribbean; EUN: European Union; NonEUEurFSU: Non-European Union Europe and Former Soviet Union; MidEast: Middle 
East; XRW: Rest of World. 
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 The  GTAP model adopts a region-generic import elasticity for each commodity, 
at both the import-domestic level and import source level.  As the individual commodity 
elasticities are identical across regions, the averages across commodities are largely the 
same for all regions.  Any minor variations across countries are due to differences in 
budget shares and trade patterns.  Given the region-generic nature of the GTAP 
elasticities, all other things being equal, a given change in the relative price of an 
imported composite and its domestic counterpart would lead to similar quantity 
response by all countries; regardless of their differences in terms of technology, income 
level, the degree of industrialisation and the scarcity of factors of production.  In other 
words, setting Armington elasticities in this way assumes that every country has the 
same ability to substitute the imported composite for the domestic counterpart, and vice 
versa, for a given commodity.  Clearly, this is a very strong assumption.  
  Unlike the standard elasticities in the GTAP model, the elasticities computed with 
CES functions in this paper are region-specific.  Each region has its own elasticity of 
































































































export import  29
industry.  As a result, unique country characteristics in domestic production and 
consumption can be captured in the elasticity values.  It is clear from figure 4 that the 
average responsiveness of a change in relative prices varies markedly across countries 
and region, as is expected.  For instance, the substitution elasticity, on average, is 
expected to be lower for countries that are either less developed or import dependent.  
The former countries usually have underdeveloped domestic industries that are unable 
to compete with imports, or are isolated and do not engage heavily in trade with the 
outside world.  The latter countries are usually small ones that produce a narrow range 
of commodities.  In this latter case, low (relative) elasticities are due to the 
specialisation of their domestic industries and a heavy dependency on the imports of a 
wider range of commodities not available domestically.  These stylised facts are 
captured by the estimated CES elasticities shown in figure 4.  
  The elasticities computed with CRESH functions further relax the GTAP 
assumption on Armington elasticities by allowing elasticities to vary across import 
source regions.  This allows the unique characteristics of individual import source 
regions to be captured.  This is especially important for heterogeneous commodities 
supplied by different countries.  Take the wearing apparel commodity as an example; 
there is a wide range of wearing apparel produced and exported by both developing and 
developed countries.  It is a stylised fact that developing countries export large 
quantities of cheap wearing apparel, while developed countries export expensive 
branded or fashion-designed items.  Given this, consumers in different countries would 
be expected to have different preferences for imports of the wearing apparel composite 
from different exporting regions.  The responsiveness of the domestic industry’s and 
consumers’ demand for wearing apparel imported from different sources is therefore 
likely to vary, depending on the composition of the domestic import-competing wearing 
apparel industries and the commodities they produce.    30
4.  Effects on simulation results 
  Here we use two examples of trade liberalisation to test the effect of the new 
elasticities on the GTAP model.  This requires some small modifications of the model’s 
theoretical structure.  The first example compares the results from the original 
elasticities with that from the new CES elasticities.  The second example compares the 
results from the original elasticities with that from the new CRESH elasticities.  Version 
6.1 of the GTAP model is used to run all simulations.8   
4.1  GTAP elasticities versus CES elasticities 
 Multilateral  liberalisation of trade in industrial products is used as a case study 
to test the effects of the new CES elasticities in the GTAP model.  The experiment 
consists of reducing all import taxes on industrial products by one-third for all regions.  
The experiment is performed using version 5 of the GTAP database (Dimaranan and 
McDougall, 2002).  The liberalisation experiment is applied twice: (i) using the original 
GTAP elasticities; and (ii) using the new CES elasticities.  In the second application, the 
CES elasticities are assumed to also apply at the bottom level of the CES nest in GTAP; 
that is, at the bilateral imports level.  In both applications, we set all services elasticities 
to zero except for air transport and water transport, which are set equal to their original 
values in GTAP.  
  Figure 6 presents the effects on import volumes of the liberalisation experiment 
using the original and new elasticities, as this variable is most directly affected by the 
changes in elasticities.  The percentage point reduction in tariffs is also included for 
comparison.  As GTAP elasticities are region generic, the responses of imports are 
attributable almost entirely to the policy shocks, regardless of the nature of each region.  
In contrast, the new elasticities take these regional features, which are embodied in the 
                                            
8 Version 6.1 of the GTAP model is available at http://www.gtap.agecon.purdue.edu.   31
databases, into account.  The responses are now diversified, according to region-specific 
preferences.  
Figure 6  Effects on regional real imports of a one-third reduction in world 















  Overall, compared with the standard GTAP elasticities, the new elasticities 
generate more even changes in imports across regions.  This is mainly due to smaller 
responses by developing regions.  For developed regions, their overall responses are 
about the same as with the GTAP elasticities.  These changes in import responses are to 
be expected given the differences in the pattern of GTAP and CES average elasticities 
across regions observed earlier.  Developing (developed) countries and regions are now 
less (more) able to substitute domestic commodities for their imported counterparts in 
response to changes in the relative price of these two commodities.  As such, when 
multilateral liberalisation occurs and the prices of imported commodities fall, 












































































































































































Shocks GTAP CES  32
4.2  GTAP elasticities versus CRESH elasticities 
  Here we use unilateral liberalisation of trade in industrial products as a case 
study to test the effects of the new CRESH elasticities in the GTAP model.  The 
experiment consists of reducing all import tariffs on industrial products by one-third for 
China.  This experiment is also performed using version 5 of the GTAP database.  As 
before, the liberalisation experiment is applied twice: (i) using the original GTAP 
elasticities; and (ii) using the new CRESH elasticities for substitution between import 
sources.  The CES elasticities are assumed to apply at the top level of the nesting in 
GTAP.  Similarly, all services elasticities set at zero except for air transport and water 
transport, which are set equal to their original values in GTAP.  
  Figure 7 presents the effects on China’s import volumes by industry.  The 
overall import response by China is similar under both sets of elasticities; however, as 
GTAP uses region-generic elasticities, the response of imports in some industries is 
directly attributable to the policy shocks and the elasticities assumed.  Two industries 
stand out: wearing apparel and motor vehicles and parts.  Both have unusually strong 
responses to the shocks.  These responses are based solely on the model’s assumptions 
on region-generic substitution elasticities, not on any empirical evidence drawn from 
China-related data.  On the other hand, the CRESH elasticities, by taking China’s 
historical responses into account, as reflected in the consecutive databases, produce 
different results which seem to be more in line with some stylised facts or unique 
features of the Chinese economy.  Reducing industrial tariff uniformly is more likely to 
stimulate the imports of all industries that were previously tariffed, rather than just a 
few.  Take wearing apparel as an example.  Considering China’s huge capacity of 
domestic production, there seems no reason to believe that a decline in the tariff will 
lead to a dramatic rise in China’s wearing apparel imports    33
Figure 7  Effects on China’s real imports by sector, of a one-third reduction in 





































































































































































































































































































































5. Concluding  remarks 
  Substitution elasticities in policy-oriented computable general equilibrium 
(CGE) models are key parameters for model results since they determine behaviour in 
these models.  The current situation with regard to the elasticities available for use in 
these models is poor, with elasticity parameters typically set either by referring to the 
existing literature or by an appeal to intuitive plausibility.  Alternatively, substitution 
elasticities can be estimated using econometric methods and time-series data.  With this 
approach, however, it is difficult if not impossible to verify which estimates represent 
the true values implied in the model database for which the estimation is being 
undertaken. 
  More ambitious approaches to parameter estimation include direct econometric 
approaches to estimating the parameters of selected equations appearing in CGE   34
models, but this technique imposes substantial data demands and other limitations.   
Another method is to apply ‘historical’ or ‘back-casting’ simulations in which a full set 
of general equilibrium constraints can be imposed in parameter calibration.  However, 
substitution elasticities remain preset and exogenous in these exercises.  Combining the 
econometric and ‘historical’ approaches, Arndt et al. (2002) adopt an entropy-based 
approach to estimating elasticity parameters for CGE models.  Compared with other 
approaches, this technique is argued to have the advantage of endogenously determining 
the ‘general equilibrium’ values of the model’s behavioural parameters, including 
substitution elasticities, which are also consistent with historical observations.  A major 
limitation of this approach is that a relatively large amount of historical data from 
external sources is required, which opens up the possibility of data inconsistency. 
  We focus on estimating an important type of elasticity that is widely used in 
CGE models with international trade – Armington elasticities – which are well known 
for their critical role in determining model results.  We describe an alternative approach 
to deriving Armington elasticities from historical databases of a well-known and 
widely-used CGE model – GTAP.  By making certain simplifying assumptions about the 
databases used, we are able to derive Armington elasticities using the neoclassical trade 
theory of the model.  This approach has a number of appealing features over other 
common practices; such as simplicity and consistency.  We regard this approach as an 
alternative to, rather than a replacement for, other methods for deriving Armington 
elasticities.   
  We apply the technique to estimating importing-country-specific and import-
source-specific Armington elasticities.  The computed estimates are found to be 
consistent with stylised facts regarding differences in substitution possibilities between 
developing and developed countries.  The estimates are compared to the standard GTAP 
elasticities and assessed by comparing the results of a trade liberalisation scenario with   35
the standard and new Armington elasticities.  As the standard elasticities are region 
generic, the responses of imports using these elasticities are attributable almost entirely 
to the size of the tariff shocks, regardless of the nature of each importing region.  In 
contrast, the new elasticities take these regional features, which are embodied in the 
databases, into account.  The responses are diversified according to region-specific 
preferences.   
  If a model’s database is updated regularly, then more databases can be used in 
this estimation procedure which will, in turn, lead to more accurate estimates.  This is 
because users’ preferences, as a stable tendency over time, will manifest itself 
repeatedly in consecutive model databases.  Furthermore, this approach can also be 
adapted to any CGE model for which independently compiled historical databases are 
available.    36
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